Antithrombotic therapy consisting of a dual anti-platelet therapy (DAPT) and oral anti-coagulation (OAC) with a vitamin k antagonist is often referred to as triple therapy. This combined anticoagulation is applied in patients undergoing coronary artery stent implantation while also having an indication for OAC. Triple therapy increases the risk for bleeding events compared to either DAPT or OAC alone and thereby might be associated with adverse outcomes. Clinical data on the frequency of bleeding events in patients on triple therapy from clinical trials derives from pre-selected patients and may differ from the real world patients. We report data on patient characteristics and bleeding incidence of patients dismissed on triple therapy from a single university hospital. Within the time span from January 2000 to December 2012, we identified a total of 213 patients undergoing PCI who were prescribed a triple therapy for at least 4 weeks (representing 0.86% of all patients treated). The usage of triple therapy significantly increased over the observed time period. The average CHA 2 DS 2 -VASc Score was 3.1 ± 1.1 with an average HAS-BLED score of 2.5 ± 0.86 representing a high-risk group for thromboembolic events as well as considerable risk for bleeding events. An on-treatment bleeding incidence of 9.4% was detected, with gastrointestinal and airway bleeding being the most frequent (5.1% and 1.4%, respectively). This is consistent with data from clinical trials and confirms the high risk of bleeding in patients on DAPT plus OAC. 29.0% of all patients receiving triple therapy had an indication for OAC other than non-valvular atrial fibrillation. This substantial patient group is underrepresented by clinical trials and needs further attention.
Introduction
The coincidence of atrial fibrillation and coronary artery stenosis requiring stent implantation is around 5-7% [1, 2] . For these patients, neither oral anticoagulation (OAC) nor dual anti platelet therapy (DAPT) [3] is sufficient by itself to avoid thromboembolism as well as stent thrombosis and re-infarction. The combination of OAC and DAPT, as advocated by current guidelines [4, 5] , comes at the price of increased bleeding complications [6] [7] [8] . Bleeding per se is associated with adverse outcome [9] . A large portion of patients presents with the dilemma of having a high risk of major cardiovascular adverse events (MACE) as well as a high risk of bleeding. Several scoring systems including the HEMORR 2 HAGES, ATRIA, and HAS-BLED scores [10] [11] [12] have been introduced in order to quantify bleeding risk and to guide therapy [10] . These scores however have primarily been used to estimate bleeding risk under OAC with vitamin K antagonists and not for patients on triple therapy. Uncertainty still exists concerning bleeding incidence of patients on triple therapy in a real world scenario. We present a 12 year single center experience of patients undergoing PCI while simultaneously requiring OAC who were treated at the Heart Center, University of Freiburg.
Methods
We retrospectively analyzed all patients treated at our center between 2000 and 2012. Patients were treated at the Heart Center University of Freiburg according to current guidelines. Triple therapy consisting of Aspirin, Clopidogrel and an oral vitamin K antagonist was considered the best treatment option by the physicians for each individual patient.
The work was approved by the Ethics Committee of the University of Freiburg (614/14). Specifically, data analysis was performed and reported anonymously therefore not requiring an informed consent. Before contacting patients for the telephone follow-up, a written informed consensus was provided by mail. The informed consent was returned by patients using a provided postpaid envelope.
Within this time period a total of 24892 individual patients (excluding re-admissions) were treated at the present Department of Cardiology and Angiology I, Heart Center, University of Freiburg, (former: Department of Cardiology and Angiology, University of Freiburg). Using a computerized search, we identified a total of 1244 patients whose medical reports included all search criteria. Search criteria were 'PTCA and stent implantation' and 'phenprocoumon or Marcumar 1 ' and 'ASS or acetylsalicylic acid or Aspirin 1 ' and 'clopidogrel or Plavix 1 /Iscover 1 or 'ticlopidin or Tiklyd 1 . Through manual review, we identified a total of 213 patients actually receiving triple therapy after PCI. We were able to retrieve follow-up data of a total of 138 patients using medical records and a telephone survey. Only data from patients with complete follow-up are reported (Figs 1 and 2 ). Data base was based on a tabular listing of patient characteristics using (Microsoft Excel). For some items (like bleeding events), multiple selections were possible while most other items only single selection was possible (like gender). Calculated data included glomerular filtration rate (calculated from the MDRD-formula) and the HAS-BLED [11, 12] and CHA 2 DS 2 -VASc [13] Scores. Distribution of the scores is given in Fig 3 .
Definition of bleeding events
Bleeding events were screened in the medical records from hospital stays at the Heart Center University of Freiburg as well as from a telephone survey. The aim was to detect any clinically significant bleeding event (Fig 4) . Specifically, any bleeding being mentioned in the medical records or being remembered by the patient was considered to be a significant bleeding event and therefore recorded. Major bleeds were defined as any bleeding requiring transfusion or medical attention including hospital admission. Only bleeding events on triple therapy were recorded.
Telephone survey
Long term bleeding events were detected by a telephone survey (ethics approval 614/14). Patients were contacted by telephone and bleeding events were detected using a standardized questionnaire. Specifically, items were: greeting; verification of patient identity; confirmation of agreement to written consensus; adherence to triple therapy; anamnesis of bleeding history; anamnesis of complications like cerebral or myocardial infarction; formal thanks; farewell. The time of the phone call was intended to be as close to the end of the triple therapy treatment as possible in order to detect all bleeding events. Since a time period of 10 years was covered, the average latency between discharge and telephone call was 3.2 years.
Results
We identified a total of 213 patients discharged on triple therapy between January 2000 and December 2012. Triple therapy consisted of OAC with the vitamin K antagonist phenprocoumon and DAPT with aspirin (100 mg/day) and clopidogrel (75 mg/d). New oral anticoagulants and third generation P2Y 12 receptor antagonists (prasugrel, ticagrelor) were excluded in the search strategy. Patients on triple therapy represent 0.86% of all individuals undergoing PCI and being discharged during the registered period. We report complete data of 138 patients. Follow up was incomplete for 75 patients, which were excluded from the final analysis (Fig 1) . Our patients were predominantly male (79.0%) and had an average age of 73.1 ± 9.8 years. 29 patients (21.0%) presented with a troponin T positive (troponin T > 0.1 ng/ml) ACS as the index event. Patient characteristics are given in Table 1 . Concerning indication for OAC, 71.0% of all patients had either chronic or intermittent atrial fibrillation. Other indications for OAC were intra-cardial thrombi after myocardial infarction, recurrent pulmonary embolism, coagulation abnormalities such as factor V mutation and recurrent deep vein thrombosis (compare S1 Table) . The average CHA 2 DS 2 -VASc score in our patients was 3.1 ± 1.1 with an average HAS-BLED score of 2.5 ± 0.86 representing a high-risk group for thromboembolic as well as bleeding events. Distribution of both scores is given in Fig 3. All analyzed patients underwent a coronary angiography within the index hospital stay (Table 1) . Stents were implanted in 92.0% of all patients, specifically bare metal stents were implanted in 52.2% and at least one drug eluting stent was used in 39.9%. A drug eluting balloon PCI was performed in 7 patients (5.1%). The duration of triple therapy was restricted to 4 weeks in 47.1% of all patients while being up to one year in 52.9%. In the short therapy group, predominantly BMS (83.1%) were employed while in the long triple therapy group, 64.4% DES were implanted.
A total of 13 patients reported at least one bleeding event within the follow up period representing a bleeding incidence on triple therapy treatment of 9.4%. The most common bleedings were of gastrointestinal and pulmonal origin, representing 76.9% of all bleedings. Two fatal intracranial bleeds have to be reported (incidence 1.45%). Bleeding incidence was 9.2% in patients with and 10.0% in patients without atrial fibrillation respectively (Fig 4) .
Since gastrointestinal bleedings were predominant, proton pump inhibitor usage among the analyzed patients was also evaluated (Fig 5) . Specifically, 52.9% of all patients dismissed were prescribed a proton pump inhibitor. When considering patients actually reporting any bleeding, we found that proton pump prescription was even higher (69.2%) than in the whole collective.
Discussion
From January 2000 to December 2012 only 0.86% of all patients dismissed from the Heart Center University of Freiburg were on triple therapy with a recommendation for duration of treatment for at least 4 weeks. Considering the coincidence of atrial fibrillation and CAD in literature is 5-7% [1, 2] , the real world usage of triple therapy was relatively low. We can demonstrate however a marked increase in triple anti-thrombotic therapy usage over the last years. Indication for oral anticoagulation was different to non-valvular atrial fibrillation in 29.0% of all patients. This group of patients represents a heterogeneous population largely underrepresented in published clinical trials investigating triple therapy in the setting of PCI. Whether this group of patients has the same risk / benefit ratio concerning triple therapy as atrial fibrillation patients can methodically not be answered with this registry. Bleedings however seem to be comparable in patients receiving triple therapy for atrial fibrillation and those heaving another indication (9.2% and 10.0% respectively).
Applying the HAS-BLED score (which has not been specifically validated in the setting of triple therapy) to our patient collective, the estimated bleeding incidence would be in the range of 4.1%-5.8% [11, 12] per year according the average HAS-BLED score of 2.5 in our patients. The detected bleeding incidence while on triple anti thrombotic therapy in our patients however was 9.4%. This is in line with data from the WOEST trial [14] , which reported a 12.3% Triple Antithrombotic Therapy: A Single Center Registry incidence rate of GUSTO moderate to severe bleeding in the triple therapy group. Similar bleeding rates were found in registries, with an incidence of moderate to severe bleeding of 12% to 15% per year [2, 6, 8] . This highlights again that the HAS-BLED score [11, 12] underestimates bleeding incidence in triple therapy patients.
Study Limitations
This study represents a register analysis of a small subgroup of patients. The patients receiving triple therapy at our institution are highly selected by the physicians. Since our follow up derives from a telephone survey and medical records of our institution only, we most probably underreport bleeding complications. A total of 75 patients have been lost to follow up, which might influence the reported findings. Last, triple therapy always consisted of Aspirin and a second generation P2Y 12 antagonist (Clopidogrel) and vitamin K antagonist. 
Conclusion
Triple therapy prescription is increasing over the last decade in a real world scenario. Bleeding complications are frequent even under PPI usage. 29.0% of all patients receiving triple therapy have an indication for OAC other than non-valvular atrial fibrillation. This group is under represented by clinical trials. We will need larger trials to evaluate the net benefit for this specific group of patients.
Supporting Information S1 Table. Indication for the addition of an oral anticoagulant to DAPT after coronary stent implantation other than non-valvular atrial fibrillation. A total of 40 Patients (representing 29% of all patients) received a triple therapy consisting of Aspirin plus Clopidogrel plus a Coumarin for an indication other than non-valvular atrial fibrillation.
